Turnover of dopamine and dopamine metabolites in rat brain: comparison between striatum and substantia nigra.
Measurements of the turnover of dopamine (DA) and DA metabolites have been performed in the striatum and substantia nigra (SN) of the rat. Turnover rates of 3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid have been assessed from the disappearance rates after blocking their formation by inhibition of monoamine oxidase by pargyline and of catechol-O-methyltransferase by tropolone. DA turnover has been measured as 3-methoxytyramine (3-MT) plus DA accumulation rate after MAO inhibition by pargyline and as accumulation rate of 3,4-dihydroxyphenylalanine (DOPA) after inhibition of aromatic amino acid decarboxylase by NSD 1015 or NSD 1034. These measures of DA turnover have been compared with alpha-methyl-p-tyrosine (alpha-MT)-induced DA disappearance rate. In SN all the different measures of DA turnover are in the same range (55-62 nmol/g protein/h) whereas in striatum DOPA accumulation rate after NSD 1015 and alpha-MT-induced DA disappearance rate (16-23 nmol/g/h) are much lower than DOPAC disappearance rate after pargyline, 3-MT plus DA accumulation rate after pargyline, and DOPA accumulation rate after NSD 1034 (39-46 nmol/g/h). The data confirm our previous findings indicating that the fractional turnover rate of DA is more rapid in SN than in striatum and that O-methylation of DA is relatively more important in SN. In striatum at least two pools of DA with different turnover rates appear to exist, whereas in SN, DA behaves as if located in a single compartment.